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TESTER FOR TESTING SEMICONDUCTOR 
DEVICE 

CROSS REFERENCE TO RELATED DOCUMENT 

This is a non-provisional application Which claims priority 
from Korean Patent Application No. 10-2006-72743, ?led on 
Aug. 1, 2006. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a tester for testing a semi 

conductor device, and in particular to a tester for testing a 
semiconductor device Wherein various timings are generated 
based on a time delay instead of using a plurality of clocks to 
improve a test ef?ciency and reduce a manufacturing cost. 

2. Description of Prior Art 
A tester for testing a semiconductor device tests Whether 

the semiconductor device is defective. The tester for testing 
the semiconductor device is designed and developed accord 
ing to a development state of a memory device, a DRAM in 
particular Which takes up most of the memory devices since 
the tester for testing the semiconductor device is mostly used 
for testing the memory devices. 

The development of the DRAM is progressing from an 
EDO (Extended Data Output) DRAM, SDRAM (Synchro 
nous DRAM), Rambus DRAM to DDR (Double Data Rate) 
DRAM. 

In order to test the DRAM, a high speed and a high accu 
racy are required for the tester so as to correspond to a high 
speed DRAM. In addition, as a capacity of the memory is 
increased, a time required for testing the DRAM also 
increases. Therefore, a testing speed is also required to be 
increased. Moreover, a cost for testing the memory should be 
reduced by embodying a miniaturized and economical tester. 
Of the tester for testing the semiconductor device, the 

memory tester in particular is typically used for testing and 
verifying a memory component or a memory module in a 
form of a SIMM or DIMM. The tester detects a functional 

defect of the memory module or the memory component prior 
to an installation thereof in a real computer system. 

The tester is classi?ed into a hardWare semiconductor 
device tester and a softWare diagnostic program executed in a 
PC environment. HoWever, since the softWare diagnostic pro 
gram diagnoses a state of the memory When the memory 
module or the memory component is installed in the real 
computer, the hardWare semiconductor device tester is 
mainly used during a semiconductor memory manufacturing 
process. 

The tester may be classi?ed as a high-end tester referred to 
as an ATE (Automatic Test Equipment), a medium range 
memory tester and a loW-end memory tester. 

The ATE Which is the high-end tester is typically used in 
order to carry out a test process of the memory device. The 
conventional ATE carries out tests such as a DC test for testing 
Whether a DC parameter is suitable for a digital operation of 
a circuit, a transmission delay time of signals, and an AC 
margin related to a set-up time and a hold time. The ATE also 
generates a test pattern and a timing for the test. HoWever, a 
manufacturing cost of the ATE is high since the ATE is manu 
factured using a dedicated equipment such as a main frame 
having a large siZe and a high price. 

FIG. 1 is a block diagram illustrating a conventional tester 
for testing a semiconductor device. 
As shoWn in FIG. 1, the conventional tester comprises a 

pattern generator 110, a timing generator 120, a format con 
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2 
troller 130, a driver 140, a comparator 150, and a test result 
storage 160. In addition to these components, the conven 
tional tester may comprise a poWer supply controller for the 
DC test, a component for generating a clock signal, a com 
ponent for supplying a poWer for an operation of a DUT 
(Device Under Test) 180, a component for relaying a test 
pattern data to the DUT 180 and receiving a test result from 
the DUT 180, a component for receiving a test pattern pro 
gram from an outside, and a component for transmitting the 
test result to the outside. HoWever, a description thereof is 
omitted. 
The pattern generator 110 generates the test pattern data 

required for testing the DUT 180 based on the test pattern 
program. For instance, the test pattern program is Written to 
include an instruction for carrying out various operations in 
order to carry out the test. The pattern generator 1 10 generates 
the test pattern data by receiving and interpreting the test 
pattern program from an external storage for instance. The 
test pattern data includes a data such as a command, address 
and a data inputted to the DUT 180. In addition, an expected 
data corresponding to the generated test pattern data is gen 
erated. 
The timing generator 120 generates a timing edge Which is 

a reference for converting the test pattern data generated in the 
pattern generator 110 into various Waveforms. The timing 
edge is generated using a plurality of clocks for a smooth 
conversion. 
The format controller 130 converts the test pattern data to 

a desired Waveform based on the timing edge. 
The conversion of the test pattern data is described beloW in 

detail. 
FIG. 2 is a diagram illustrating an example of converting a 

test Waveform in a conventional tester for testing a semicon 
ductor device. 

Referring to FIG. 2, the pattern generator 1 1 0 generates the 
test pattern data. On the other hand, the timing generator 120 
generates a plurality of timing edges using a plurality of 
clocks ACLK, BCLK and CCLK as shoWn. Because the 
format controller 130 requires a timing reference in order to 
convert the test pattern data to the desired test Waveform at a 
desired moment, the timing generator 120 generates the plu 
rality of timing edges using the plurality of clocks in order to 
con?gure the timing reference. The plurality of clocks is 
particularly used to generate the pattern data for a test of an 
asynchronous semiconductor device. 
The format controller 130 converts the test pattern to the 

desired test Waveform based on each of the timing edges. For 
instance, When the clock ACLK is used, the format controller 
130 may convert the test pattern data to the test Waveform of 
NRZA or /NRZA. “NRZ” represents a conversion Wherein 
‘0 ’ is not returned during a cycle in Which the test pattern data 
is ‘l ’, a character “A” represents that the test pattern data is 
converted through the clock ACLK, and a character “/” rep 
resents that the test pattern data is inverted. When the clock 
BCLK is used, the format controller 130 may convert the test 
pattern data to the test Waveform of NRZB or /NRZB. When 
the clock CCLK is used, the format controller 130 may con 
vert the test pattern data to the test Waveform of NRZC 
or /NRZC. When the clocks BCLK and CCLK are used 
simultaneously, the format controller 13 0 may convert the test 
pattern data to the test Waveform of NRZBC or /NRZBC. As 
described above, the test pattern data may be converted to the 
test Waveform by the format controller 130 using the plurality 
of clocks. 
The driver 140 transmits the converted test Waveform to the 

DUT 180. 
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The comparator 150 tests the DUT 180 by comparing the 
test output data being outputted from the DUT 180 after an 
operation of the DUT 180 is complete by the test Waveform 
applied to the DUT 180 With the expected data generated in 
the pattern generator 110. 

The test result storage 160 stores a test result based on a 
result of the comparison of the comparator 150. For instance, 
an information on a defective DUT is stored. 
As described above, the conventional ATE is a very highly 

priced equipment. Therefore, it is preferable that a manufac 
turer designs the highly priced ATE e?iciently in order to 
increase a competitiveness by minimizing a manufacturing 
cost thereof. For the e?icient design of the ATE, the genera 
tion of the test pattern and the timing should be optimiZed. 

Particularly, in order to embody the timing generating 
function of the timing generator 120, a highly priced compo 
nents are required. In addition, even When the highly priced 
components are used, a function of generating an accurate 
timing for the test of the semiconductor device operating at a 
high speed is dif?cult to embody. The function of generating 
the timing using the plurality of clocks may be used for the 
test of asynchronous device. HoWever, the function of gener 
ating the timing using the plurality of clocks is not optimum 
for a synchronous device. 

Moreover, the When the converted test Waveform is trans 
mitted to the DUT 180, the test Waveform may be delayed for 
a predetermined cycle. The expected data may be also 
delayed by the comparator 150 in order to carry out the 
comparison With the data being outputted from the DUT 180. 
Because the delays are carried out after the conversion by the 
format controller 130, the driver 140 or the comparator 150 
may convert an actual test Waveform or the expected data 
again by considering each of the delays. 

In addition, the test pattern data generated in the pattern 
generator 110 should be converted according to each of chan 
nels ofthe DUT 180, i.e. pins ofthe DUT 180. The conversion 
for the pins is carried out before the test pattern data is applied 
to the format controller 130. In such case, a multiplexing of 
the test pattern data to be applied to each of the pins is carried 
out. HoWever, because the multiplexing is carried out to cor 
respond to the each of the pins, a resource is Wasted. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a tester for 
testing a semiconductor device Wherein various timings are 
generated based on a time delay instead of using a plurality of 
clocks to improve a test ef?ciency and reduce a manufactur 
ing cost. 

In order to achieve the above-described objects of the 
present invention, there is provided a tester for testing a DUT, 
the tester comprising: a pattern generator for generating a 
logical test pattern data for a test of the DUT based on a test 
pattern program; a data selector for converting the logical test 
pattern data transmitted from the pattern generator into a 
physical test pattern data and an expected data based on the 
logical test pattern data; a format controller for converting the 
physical test pattern data to a test Waveform based on a time 
delay value set for the test; a driver for applying the test 
Waveform to the DUT; an output comparator for receiving an 
output corresponding to the test Waveform from the DUT to 
output a test output data; and a test comparator for comparing 
the test output data With the expected data to determine the 
DUT is a defective DUT; a multiplexer for multiplexing the 
test Waveform to comply With an operating speed of the DUT; 
a de-multiplexer for de-multiplexing the test output data to 
comply With an operating speed of the comparison of the test 
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4 
output data With the expected data; a timing controller for 
carrying out an oversampling of the test Waveform prior to 
applying the test Waveform to the multiplexer; and a bit shifter 
for shifting the test Waveform by a unit of a bit to be applied 
to the multiplexer after carrying out the oversampling. 

It is preferable that the test in accordance With the present 
invention further comprises a latency controller for applying 
the physical test pattern data and the expected data to the 
format controller and the test comparator respectively by 
controlling latencies thereof. 

It is preferable that the test in accordance With the present 
invention further comprises a deskeW controller for compen 
sating a timing skeW generated in each of the channels of the 
DUT prior to transmitting the test Waveform to the DUT 
through the driver or after receiving the test output data from 
the DUT through the output comparator. 

Preferably, the test in accordance With the present inven 
tion further comprises the deskeW controller compensates the 
timing skeW by setting the timing skeW for each of the chan 
nels. 

It is preferable that the test in accordance With the present 
invention further comprises a deskeW controller for compen 
sating a timing skeW generated in each of the channels of the 
DUT prior to transmitting the test Waveform multiplexed by 
the multiplexer to the DUT through the driver or after receiv 
ing the test output data from 

the DUT through the output comparator, and Wherein the 
deskeW controller is associated With the bit shifter in a manner 
that the timing skeW is partially compensates through the bit 
shifter When the timing skeW is larger than a predetermined 
value. 

Preferably, the test in accordance With the present inven 
tion further comprises the deskeW controller compensates the 
timing skeW by skeW by setting the timing skeW for each of 
the channels. 

It is preferable that the driver applies the test Waveform to 
the DUT in a manner that the test Waveform has one of three 
levels ‘high’, ‘loW’ and ‘termination’. 

Preferably, the test in accordance With the present inven 
tion further comprises the output comparator compares the 
output corresponding to the test Waveform form received 
from the DUT With a threshold value to output the test output 
data. 

It is preferable that the threshold value is variable. 
Preferably, the test in accordance With the present inven 

tion further comprises the output comparator is con?gures a 
WindoW based on the threshold value and determines an out 
put level for a signal outside the WindoW. 

It is preferable that the test comparator comprises: a resyn 
chroniZer for carrying out a resynchronization of the test 
output data by considering a round trip delay betWeen the 
tester and the DUT; and a round trip delay compensator for 
delaying the expected data according to the round trip delay. 

Preferably, the test in accordance With the present inven 
tion further comprises the test pattern generator generates a 
control ?ag for the conversion of the logical test pattern data 
to the physical test pattern data based on each of channels of 
the DUT to be transmitted to the data selector, and Wherein 
the data selector converts the logical test pattern data to the 
physical test pattern data to be transmitted through each of the 
channels of the DUT based on the control ?ag by referring to 
a plurality of predesignated data selection tables. 

It is preferable that the test in accordance With the present 
invention further comprises a test result transmitter for trans 
mitting a result of the test to an external device. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating a conventional tester 
for testing a semiconductor device. 

FIG. 2 is a diagram illustrating an example of converting a 
test Waveform in a conventional tester for testing a semicon 
ductor device. 

FIG. 3 is a block diagram exemplifying the test a tester for 
testing a semiconductor device in accordance With the present 
invention. 

FIG. 4 is a diagram illustrating an example of converting a 
test Waveform in a tester for testing a semiconductor device in 
accordance With the present invention. 

FIG. 5 is a diagram illustrating an actual embodiment of a 
tester for testing a semiconductor device in accordance With 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention Will noW be described in detail With 
reference to the accompanied draWings. 

FIG. 3 is a block diagram exemplifying the test a tester for 
testing a semiconductor device in accordance With the present 
invention. 

Referring to FIG. 3, the tester comprises a pattern genera 
tor 210, a data selector 220, a format controller 230, a driver 
240, an output comparator 250 and a test comparator 260. In 
addition, the tester may further comprise a latency controller 
270, a multiplexer 280, a de-multiplexer 290, a timing con 
troller 300, a bit shifter 310, a deskeW controller 320 and a test 
result transmitter 330. 

The tester for testing the semiconductor device in accor 
dance With the present invention is characterized in that a 
function for carrying out a generation of a test pattern data or 
a conversion of a format that is to be optimiZed for an e?icient 
con?guration thereof is included. Accordingly, the tester 
includes components for applying a test Waveform having a 
format thereof converted to a DUT (Device Under Test) 380 
and determining Whether the DUT 380 is a defective DUT by 
comparing a data received from the DUT 380 With an 
expected data. 

In addition, the tester includes components for distributing 
the test Waveform from the driver 240 to a plurality of DUTs 
and receiving a result of a test from the plurality of DUTs. 
HoWever, a detailed description thereof is omitted. 

The pattern generator 210 generates a logical test pattern 
data for a test a semiconductor to be tested, ie the DUT 380 
based on a test pattern program. For instance, the pattern 
generator 210 compiles a test pattern program Written by a 
programmer and generates the logical test pattern data based 
on the test pattern program. The logical test pattern data 
includes a command signal, an address signal and a data 
signal. The pattern generator 210 may also generate a control 
?ag based on each of channels of the DUT 380, ie each of 
pins of the DUT 380 to be transmitted to the data selector 220. 

The data selector 220 converts the logical test pattern data 
transmitted from the pattern generator 21 0 into a physical test 
pattern data to be transmitted to the DUT 380 and an expected 
data based on the logical test pattern data. That is, the logical 
test pattern data generated by the pattern generator 210 is not 
transmitted to the entire channels of the DUT 380 as is. The 
logical test pattern data is converted for and transmitted to 
each of the channels. In order to achieve this, the data selector 
220 converts the logical test pattern data into the physical test 
pattern data to be transmitted to each of the channels of the 
DUT 380. 
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6 
In addition, the pattern generator 210 may generate the 

control ?ag to be transmitted to the data selector 220. When 
the control ?ag is used, the data selector 220 may convert the 
logical test pattern data in the physical test pattern data based 
on the control ?ag using a predetermined conversion routine. 
Therefore, a conversion speed is improved. That is, the data 
selector 220 may convert the logical test pattern data to the 
physical test pattern data to be transmitted through each of the 
channels of the DUT based on the control ?ag by referring to 
a plurality of pre-designated data selection tables. In such 
case, a DUT interface having a multiplexed structure or a 
protocol structure is possible. 
The format controller 230 converts the physical test pattern 

data to a test Waveform based on a time delay value set for 
carrying out the test. That is, the desired test Waveform is 
generated based on the physical test pattern data. The time 
delay value may be set by the programmer When Writing the 
test pattern program. 
The driver 240 applies the test Waveform Which is an output 

of the format controller 230 to the DUT 380. For instance, the 
driver 240 applies the test Waveform to the DUT 380 in a 
manner that the test Waveform has one of three levels ‘high’, 
‘loW’ and ‘termination’. That is, When a re?ective component 
is to be removed during applying the test Waveform to the 
DUT 380, the level ‘termination’ is selected. In other case, the 
level ‘high’ or ‘loW’ is selected. 
The output comparator 250 receives an output signal cor 

responding to the test Waveform from the DUT 380 generated 
by the test Waveform applied to the DUT 380 to output a test 
output data. 
The output comparator 250 may carry out a comparison 

based on a predetermined threshold value. In addition, the 
threshold value may be varied according to a test environ 
ment, a characteristic of the channel or a characteristic of the 
DUT 380, thereby ef?ciently generating the test output data. 
Moreover, When the output comparator 250 converts the out 
put signal corresponding to the test Waveform based on the 
thresholdvalue to the test output data, a conversion of a signal 
about to the threshold value may be inaccurate. In such case, 
a WindoW is con?gured about the threshold value to deter 
mine an output level for a signal outside the WindoW so as to 
generate the test output data. 
The test comparator 260 compares the test output data 

being outputted from the output comparator 250 With the 
expected data in the data selector 220 to determine the DUT 
380 is a defective DUT. 

FIG. 4 is a diagram illustrating an example of converting 
the test Waveform in the tester for testing the semiconductor 
device in accordance With the present invention. 
A pattern A and a pattern B represents example of the 

physical test pattern data generated from converting the logi 
cal test pattern data generated in the pattern generator 210 
through the data selector 220. 
A “clock” represents a reference clock for the conversion 

of the test Waveform, and “time delay value” represents a 
value set for the conversion of the test Waveform by the 
programmer. 
The format controller 230 converts the physical test pattern 

data to the test Waveform using the reference clock the time 
delay value. For instance, NRZ, NRZI, RZO and RZOI rep 
resents examples of the test Waveform converted based on the 
pattern A, and DNRZ and DNRZI represents examples of the 
test Waveform converted based on the patterns A and B. 
The tester in accordance With the present invention is char 

acteriZed in that the tester does not include a timing generator 
used in the conventional tester. That is, While the tester shoWn 
in FIG. 2 generates the timing using the plurality of clocks to 
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generate the test Waveform, the tester in accordance With the 
present invention shown in FIG. 4 uses only the reference 
clock instead of the plurality of clocks and carries out the 
conversion based on the time delay value. Therefore, the 
highly priced timing generator is not required. 

The tester in accordance With the present invention may 
further comprise components for an ef?cient embodiment of 
the tester in addition to above-described components. 

The latency controller 270 applies the physical test pattern 
data and the expected data to the format controller 23 0 and the 
test comparator 260 respectively by controlling latencies 
thereof. The latencies may be controlled by delaying the 
physical test pattern data and the expected data for a prede 
termined cycle. 

While the physical test pattern data and the expected data 
are delayed for the predetermined cycle after the test Wave 
form is generated in accordance With the conventional tester, 
the test Waveform may be converted based on only the refer 
ence clock and the time delay value in accordance With the 
present invention. Therefore, the physical test pattern data 
and the expected data are delayed for the predetermined cycle 
prior to the conversion of the test Waveform in accordance 
With the present invention. In addition, When a FIFO (?rst-in 
?rst-out) device is used, a con?guration of the latencies 
according to a Writing to the DUT 380 or reading from the 
DUT 380 is automatically carried out. Therefore, the pro 
grammer may easily employ the program Without a special 
con?guration. 

Moreover, While a high speed operation is required as an 
operation speed of the semiconductor device gets higher, the 
test Waveform is mainly generated for a loW speed operation. 
Therefore, the test Waveform is required to be multiplexed in 
order to correspond to an operating speed of the semiconduc 
tor device or to be de-multiplexed in order to carry out the 
comparison of the test output data With the expected data. 

The multiplexer 280 multiplexes the test Waveform to com 
ply With the operating speed of the DUT 380, and the de 
multiplexer 290 de-multiplexes the test output data to comply 
With an operating speed suitable for the comparison of the test 
output data With the expected data. 

Prior to the multiplexing by the multiplexer 280, an over 
sampling of the test Waveform may be carried out. That is, the 
tester may include the timing controller 300 that carries out 
the oversampling in order to apply the test Waveform of a loW 
frequency to the multiplexer 280 operating at a high speed. 
An obj ect of the oversampling is to convert a data of the loW 

frequency into a data of a high frequency. Therefore, the 
oversampling of the test Waveform may be applied to the 
multiplexer 280 designed to operate only at the high fre 
quency. 

The tester may comprise the bit shifter 310 for shifting the 
test Waveform by a unit of a bit to be applied to the multiplexer 
280 after carrying out the oversampling. That is, the bit shifter 
310 may shift the test Waveform by the unit of the bit to 
generate a desired Waveform additionally or set a time delay. 

On the other hand, a timing skeW occurring in the channels 
of the DUT 380 may differ for each of the channels. That is, 
because a signal transmission environment is not same for 
each of the channels, the timing skeW is generated. Therefore, 
a function for compensating the timing skeW for each of the 
channels is required prior to transmitting the test Waveform to 
the DUT 380 through the driver 240 or after receiving the test 
output data from the DUT 380 through the output comparator 
250. In order to compensate the timing skeW, the tester in 
accordance With the present invention may include deskeW 
controllers 320a and 32019. 
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8 
Preferably, the deskeW controllers 320a and 32019 con?g 

ures the timing skeW for each of the channels of the DUT 380 
using a programmable timing delay device. 
The deskeW controller 320a compensates the timing skeW 

prior to transmitting the test Waveform to the DUT 380 
through the driver 240. HoWever, When the timing skeW is of 
a very large scale, the deskeW controller 320a may not be able 
to compensate the timing skeW. That is, a range of the timing 
skeW that may be compensated by the deskeW controller 320a 
differs depending on the programmable timing delay device. 
The programmable timing delay device that is capable of 
compensating the timing skeW of a large range is very highly 
priced and has a poor compensation characteristic. Therefore, 
When the deskeW controller 320a compensates the timing 
skeW larger than a predetermined value, the deskeW controller 
320 may be con?gured to be associated With the bit shifter 
310 to compensate the timing skeW. 

That is, the bit shifter 310 primarily compensates the tim 
ing skeW that is out of the range that may be compensated by 
the deskeW controller 320a. After the bit shifter 310 carries 
out the primary compensation, the deskeW controller 320a 
may secondarily compensate the timing skeW Within the 
range that may be compensated by the deskeW controller 
320a. Accordingly, the timing skeW of the large scale may be 
compensated. 

In addition, When the test Waveform is transmitted betWeen 
the tester in accordance With the present invention and the 
DUT 380, the test output data is received based on the test 
Waveform, and the expected data and the test output data are 
compared by the test comparator 260, the test comparator 260 
takes the round trip delay into account. That is, the test com 
parator 260 takes the delays that vary during the transmission 
process of the signals through different paths into account. 

Therefore, the compensation for the round trip delay is not 
carried out ef?ciently. HoWever, in accordance With the 
present invention, a device such as the FIFO device is used to 
e?iciently compensate for the round trip delay. 
The test comparator 260 may further comprise a resyn 

chroniZer (not shoWn) for carrying out a resynchronization of 
the test output data by considering the round trip delay 
betWeen the tester and the DUT 380 and a round trip delay 
compensator (not shoWn) for delaying the expected data 
according to the round trip delay. The resynchroniZer and the 
round trip delay compensator may comprise the FIFO device 
respectively. 

In such case, test pattern program may be easily created by 
the programmer Without a special con?guration. 
As described above, the test pattern data generated in the 

pattern generator 210 includes the command, the address and 
the data signal. 

In such case, the tester in accordance With the present 
invention may further comprise a test result storage (not 
shoWn) for storing an information on the defective DUT 
determined by the test comparator 260 or an information on 
the test pattern program. 

The information on the defective DUT may be an identi? 
cation information of a position of the defective DUT and 
may include a cell address of a defective cell. In addition, the 
information on the test pattern program may be correspond 
ing command, address and data When the defective DUT 
detected. 
The informations stored in the test result storage (not 

shoWn) may be used for removing the defective DUT or a 
debugging of the test pattern program. 
The tester in accordance With the present invention may 

further comprise the test result transmitter 330 for transmit 
ting the test result of the test comparator 260, i.e. the infor 
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mation on the defective DUT and a data information to an 
external apparatus so that the user may easily revieW the test 
result. 

FIG. 5 is a diagram illustrating an actual embodiment of the 
tester for testing the semiconductor device in accordance With 
the present invention. 
“ALPG” represents the pattern generator 210. The pattern 

generator 210 comprises an “Instruction Memory” storing 
binary data obtained by compiling the test pattern program, 
“Sequence Controller” for sequentially reading a data stored 
in the “Instruction Memory”, and a “Command Generator”, 
“Address Generator” and “Data Generator” for generating the 
command, address or the data required for the test of the DUT. 
The pattern generator 210 also generates the “Control Flag”. 
“PDS” represents the data selector 220. As shoWn, the data 

selector 220 converts the command, the address and the data 
based on the “Control Flag”. 

“Latency” represents the latency controller 270. The 
latency controller employs the FIFO to adjust the delays. In 
case of the command and the address, because the command 
and the address are only required to be transmitted to the 
DUT, a DR (drive) FIFO is used. In case of the data, because 
the data should be transmitted to the DUT and also compared 
With the expected data, a DRE (drive enable) FIFO and a CPE 
(compare enable) FIFO are used. 
“FC/TC” represent the format controller 230, the multi 

plexer 280, the demultiplexer 280, the timing controller 300 
and the bit shifter 310. 
“FC” represents the format controller 230, “TC” represents 

the timing controller 300 and the bit shifter 310. In addition, 
“MUX” and “DEMUX” correspond to the multiplexer 280 
and the demultiplexer 290, respectively. 

“DeskeW” corresponds to the deskeW controller 320, 
“Drive” corresponds to the driver 240, “Comparator” corre 
sponds to the output comparator 250 and “DCP (digital com 
parator)” corresponds to the test comparator 260. 
“DFM (data fail memory)” and “AFM (address fail 

memory)” corresponds to the test result storage. 
Each of “DCP” and “AFM” comprises “Resync FIFO” 

corresponding to the resynchroniZer and “RTD FIFO” corre 
sponding to the round trip delay compensator. In addition, 
“DCP” compares the data and stores the information on the 
defective DUT in “DFM (data fail memory)”, and the corre 
sponding address is transmitted and stored in “AFM”. 

While the present invention has been particularly shoWn 
and described With reference to the preferred embodiment 
thereof, it Will be understood by those skilled in the art that 
various changes in form and details may be effected therein 
Without departing from the spirit and scope of the invention. 
As described above, in accordance With the tester for test 

ing the semiconductor device of the present invention, the 
various timings are generated based on the time delay instead 
of using the plurality of clocks to improve the test e?iciency 
and reduce the manufacturing cost. 

The invention claimed is: 
1. A tester for testing a device under test (DUT), the tester 

comprising: 
a pattern generator for generating a logical test pattern data 

for a test of the DUT based on a test pattern program; 
a data selector for converting the logical test pattern data 

transmitted from the pattern generator into a physical 
test pattern data and an expected data based on the logi 
cal test pattern data; 

a format controller for converting the physical test pattern 
data to a test Waveform based on a time delay value set 

for the test; 
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10 
a driver for applying the test Waveform to the DUT; 

an output comparator for receiving an output correspond 
ing to the test Waveform from the DUT to output a test 
output data; and 

a test comparator for comparing the test output data With 
the expected data to determine the DUT is a defective 
DUT; a multiplexer for multiplexing the test Waveform 
to comply With an operating speed of the DUT; 

a de-multiplexer for de-multiplexing the test output data to 
comply With an operating speed of the comparison of the 
test output data With the expected data; 

a timing controller for carrying out an oversampling of the 
test Waveform prior to applying the test Waveform to the 
multiplexer; and 

a bit shifter for shifting the test Waveform by a unit of a bit 
to be applied to the multiplexer after carrying out the 
oversampling. 

2. The tester in accordance With claim 1, further compris 
ing a latency controller for applying the physical test pattern 
data and the expected data to the format controller and the test 
comparator respectively by controlling latencies thereof. 

3. The tester in accordance With claim 1, further compris 
ing deskeW controllers for compensating a timing skeW gen 
erated in each of the channels of the DUT prior to transmitting 
the test Waveform to the DUT through the driver and after 
receiving the test output data from the DUT through the 
output comparator. 

4. The tester in accordance With claim 3, Wherein the 
deskeW controller compensates the timing skeW by setting the 
timing skeW for each of the channels. 

5. The tester in accordance With claim 1, further compris 
ing deskeW controllers for compensating a timing skeW gen 
erated in each of the channels of the DUT prior to transmitting 
the test Waveform multiplexed by the multiplexer to the DUT 
through the driver and after receiving the test output data from 
the DUT through the output comparator, and 

Wherein the deskeW controllers are associated With the bit 
shifter in a manner that the timing skeW is partially 
compensated through the bit shifter When the timing 
skeW is larger than a predetermined value. 

6. The tester in accordance With claim 5, Wherein the 
deskeW controller compensates the timing skeW by setting the 
timing skeW for each of the channels. 

7. The tester in accordance With claim 1, Wherein the driver 
applies the test Waveform to the DUT in a manner that the test 
Waveform has one of three levels ‘high’, ‘loW’ and ‘termina 
tion’. 

8. The tester in accordance With claim 1, Wherein the output 
comparator compares the output corresponding to the test 
Waveform received from the DUT With a threshold value to 
output the test output data. 

9. The tester in accordance With claim 8, Wherein the 
threshold value is variable. 

10. The tester in accordance With claim 8, Wherein an 
output level con?gures a WindoW based on the threshold value 
and determines an output level for a signal outside the Win 
doW. 

11. The tester in accordance With claim 1, Wherein the test 
comparator comprises: 

a resynchroniZer for carrying out a resynchronization of 
the test output data by considering a round trip delay 
betWeen the tester and the DUT; and 

a round trip delay compensator for delaying the expected 
data according to the round trip delay. 
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12. The tester in accordance With claim 1, Wherein the test 
pattern generator generates a control ?ag for the conversion 
of the logical test pattern data to the physical test pattern data 
based on each of channels of the DUT to be transmitted to the 

data selector, and 
Wherein the data selector converts the logical test pattern 

data to the physical test pattern data to be transmitted 
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through each of the channels of the DUT based on the 
control ?ag by referring to a plurality of pre-designated 
data selection tables. 

13. The tester in accordance With claim 1, further compris 
ing a test result transmitter for transmitting a result of the test 
to an external device. 


